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Amendments to the Claims : 

The listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims^ 

1 (Currently amended). A product comprising: a block copolymer for use as a solid 
polymer electrolyte, said block copolymer having at least first and second 
segments, the first segments being provided with acidic substituents for proton 
transport and the second segments having substantially no acidic substituents and 
serving for the mechanical integrity of the solid polymer electrolyte , and wherein 
said first segments have the general formula 



X represents - Q - S a = CO - SO, - C(CH«^ -. or - CfCF^ rfiphpnyl 
methylene, diphenvl silicon, or fluorenvL 
end groups Z represent a halogen fF, CI. Br. l\ -NOg or - OH, 
Q represents -SOjH L- S0 3 ~M+^ COOH ^~ CQQ-M+ A _^PQ3lk_~ PO $ H"M + ^qe 
- P0 3 a ~ 2M + where M is a metal such as Na or K. 
.with m being preferably between S and 200, 

with the bridges Y bet ween sequential aromatic rings when m > 1 being the same or 
different and being selected from any of the above atoms or groups listed for Y. and 




Q 



in which: 
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_wlth Q not having to be present in every aromatic ring . 

A block copolymer in accordance with product as set forth in claim 1 , wherein said 
first segments are hydrophilic segments and said second segments are hydrophobic 
segments. 



3. (Canceled). 

4. (Canceled), 

5. (Cancelled), 



6 (Currently amended). An ion - conduotivo m e mbran e in accor d ance with claim 3 A 
product as set forth in claim 1 . wherein said second segments have the general 
formula 




in which: 

X represents - O ~ S - CO - S0 2 ~ - C(CH 3 )2 - - C(CF 3 ) 2 - , 
diphenyl methylene, diphenyl silicon, fluorenyl or a bond directly to the next 
aromatic ring, 

the end groups G represent a halogen (F, CI, Br, I) 3 -N0 2 or - OH, 

with the number of repeating units n of an aromatic ring constituting a second 

segment forming a hydrophobic block preferably lying in the range from 5 to 200, 
and 

with the bridges X between sequential aromatic rings being the same or different 
and being selected from any of the above atoms or groups listed for X, 
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7 (Currently amended). An ion conductiv e membrane in accordanc e with claim 5 A 
product as set forth in claim 3, wherein said second segments have the general 



X represents - O - S - CO - S0 2 - C(CH 3 )2 - - C(CF 3 ) 2 - , 
diphenyl methylene, diphenyl silicon, fluorenyl or a bond directly to the next 
aromatic ring, 

the end groups G represent a halogen (F, CI, Br, I), -N0 2 or - OH, 

with the number of repeating units n of an aromatic ring constituting a second 

segment forming a hydrophobic block preferably lying in the range from 5 to 200, 

and 

with the bridges X between sequential aromatic rings being the same or different 
and being selected from any of the above atoms or groups listed for X. 

8 (Currently amended). An ion - conduotivo membrane in acc o rdanc e with A product 

as set forth in claim 5, wherein at least one additional segment is present of the 
same general composition as the aforesaid first segments, but with different atoms 
or groups Y or Q and with the atoms or groups Y being in any desired rational 
sequence. 

9 (Currently amended). An ion conductive membrane) in accordance with A product 

as set forth in claims 6, wherein at least one additional segment is present of the 
same general composition as the aforesaid second segments, but with different 
atoms or groups X and with the atoms or groups X being in any desired rational 
sequence. 



formula 




in which: 
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10 (Currently amended). An ion conductiv e m e mbrane in accordance w i th claim 6 

and having A product as set forth in claim 6 wherein the membrane has a micro- 
phase separated morphology, for example in the form of spheres, cylinders or 
lamellae, or of ordered bi-continuous double diamond structures. 

11 (Currently amended). An ion conductive membrane in accordance with claim 6 in 

wfeieh A product as set forth in claim 6 wherein the second segments have a molar 
mass from 5 x 10 2 to 5 x 10 s (g/mol), 

12 (Currently amended). An ion conductiv e membrane in accordance with A product 

as set forth in claim 3, wherein said second segments are hydrophobic blocks 
substantially consisting of a main chain of aromatic rings or aromatic rings and 
bridging groups having no sulfonic acid groups in said main chain. 

13 (Currently amended). A m e thod of monuf featuring a block copolymer for us e as a 

□olid polymer electrolyt e , odd block copolymer having at least first and aeo o nd 
s e gm e nts, the first segm e nts being provided with acidic substituonto for proton 
transport and tho aecond s e gments having substantially no - ac i dic mibstitu e nts and 
s e rving for tho mechanical int e grity of the solid polymer -e l e ctrolyte, th e method 
comprising the stops of: 

a) D y n thosizing an end fiinctionalised oligomer (block) consisting of a plurality 



of said aocond s e gm e nts, said second segments having tho general formula 




in which; 
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X represents O , — — GO—, — SQ ^ - , - C(Clh h— — G(€Fa)^ 
diphenyl methylene, diphonyl silicon, fluoronyl or a bond directly to tlio 
next aromatic ring and 

th e e nd gro u ps G represent a halogen (F, CI, Bg, I), NO^ -eg — QU> 

- with the number of repeating units n of an aromatic ring constituting q 
QQoond segment forming - a hydrophobio block preferably lying in the range 
from 5 to 200 and with the bridgea X betw e en sequential aromatic ring s 
b e ing the same or different and being s e lect e d from any of the above atomo 
or groupg list e d for X, and 



fy— — synthesis of a block copolymer by reacting th e produot of st e p a) with a 
monomer, or a mixture of monomera, suitable for forming paid first 
oogmonts> paid monomer or monom e ra being selected from the group 
consisting of bisphonolo, aromatic difluoridos, aromatic dioklarid e s, 
aro m atic dibromidca, aromatic diiodidea, and aromatic dinitro compounds, 
and any desired combinations thereof, said members of said group - hia vmg 
on acid sub s tituont at least some of the phenyl rings 
A product compris ing: a block copolymer for use as a solid polymer electrolyte. 
said block copolymer having at least first and second segments, the first segments 
being provided with acidic substituents for proton transport and the second 
segments having sub stantially no acidic substituents and serving for the mechanical 
i ntegrity of the solid polymer electrol y te, and wherein said second segments have 
the general formula 




in which: 
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X represents- O- -S-, -CO~ , - SO,-, -CfCH ^ -C(CF l1 )j^ 

diphenvl methylene, diphenvl silicon, or fluorenvl. 

the en d groups G represent a halogen fF. CI Br, D. -NOi or - OH. 

with the number of repeating u nits n of an aromatic ring constituting a second ' 

segment forming a hydrophobic block p referably lving in the range from 5 to 200. 



w ith the Ipridges X between sequential aromatic rings being the same or different 

and bei ns sel ected from any of the above atoms or groups listed for X . 

14 (Currently amended). A - method of manufacturing a block copolym e r for use ao a 
solid polymer electro l yte, paid block copolymer having at l e apt firat and second 
segm e nts, the first segm e nts being provided wfck -o fridic substituents f e g - proton 
transport and the second pogmonto having substantially no acidic subotituonta and 
se wing for the mechanical integrity of the solid polym e r el ectrolyte, th e m e tho d 
comprising the stops of: 

a) synthesizing an e nd funotionalisod oligom e r (block) consisting of a plurality 



and 



of said s econd - segments, said aocond s e gm e nts having th e g e neral formula 




in which: 



^ ■ repres e nt s O , S - ; — GO-, SO ^ — G(GH&r-5 — G^GJ^ 
diphonyl meth3 r leno, diphenyl silicon, fluor e nyl or a bond directly to the 
next aromatic ring and 

th e ond groups G represent a halogen (F, CI, Br 3 1), NO^ -eg — QHr 
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w ith th e numb e r of repeating units n of aft aromatic ring constituting a 

second oogmcnt forming a4ydrophobio block pr e f e rably lying in tfao range 
from 5 to 200 and 

" with tho bridg es X between sequential aromatic rings b e ing tho same or 

different and being select e d from any of the above atoms or groups list e d 

fee^ 

b) s ynth e sising an end - functionalisod oligom e r (block) con s isting of a plurality 

ef first s e gments having the general formula 















m 





Q 



in whioh: 

Y rep rese nt s - O ~, S , CO , SO a , C(CI%- or • C(CF^ -; 

4fc pk e ayl m e thyl e ne, diph e nyl silicon, fluoronyl or a bond dir e ctly to tho 

next aromatic ring, 
th e end groups Z repres e nt a halogen (F 3 CI, Br, I), NCk -gr — OHrQ 

represents SOj ifr - S0 3 "M t g COOII, - COO'M+r -PQaHai 
P0 3 irM' 3 or — PO a a "2M 4 wh o r e M is a m e tal such as Na or K, 
with m being preferably betwoon 5 and 200, 

with th e bridges Y between sequential aromatic rings when m > 1 being the 

sam e or differ e nt and b e ing selected from any of tho above atoms or groups 
listed for Y, 

— with Q not having to be present in e v e ry aromatic ring and 

with G and Z being selected as partners capable o f a ooupling r e action, and 
— reacting th e product s ^ f-s t e p s a) and b) to form the block - eopolymor 
A produc t comprising: a block copolymer for use as a solid polymer electrolyte, 
s_aid block copolymer ha ving at least first and second segments, the first segments 
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being provided with acidic s ubstituents for proton transport and the second 
segments having substantia lly no acidic substituents and serving for the mechanical 
integrity of the solid polvm er electrolyte, and wherein said first segments have the 
general formula 



Y represents - Q - S -. - CO - . - SO, - - rfPP^ diphenvl silicon, or 
fluorenvl. 

end groups Z represent a halogen (K CI, Br. IV -NO? or ~ OH. 

Q represents -SOj^ - SQ 3 "M + ^CQQH ^- COQ-M+ ^PO^- P0 3 H~M + ^or 



with m being preferably between 5 and 20Q, 

with the bridges Y be tween sequential aromatic rings when rn > 1 being the same nr 

different and being selecte d from anv of the above atoms or groups listed for Y. and 
with Q not having to be present in every aromatic ring , 

15 (Currently amended), A method ef preparing an ion conductive membrane from a 
block copolymer made in accredflnco with the m e thod of claim 13, the method 
comprising tho stops of: 

*) tran s forming tho acid groups of4he block copolymer to acid halid e groups, 

^ carting a film - from a solution of tho acid - halid e form of tho block 




Q 



in which: 



- P0 3 a ~ 2M + where M is a metal such as Na or K. 



copolymer of qtop a) onto a substra te-sad 
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tranaforming the acid halidc groupa intoth e corre s p o nding acid groups, 

wheroby oaid mcmbrano is formed 
A product as set forth in claim 1 4, w herein said second segments have the general 
formula 



X represents - Q ~. - S - CO - SO, ^ - CfCH^ ? -, - CfCF.) 7 - . 
diphenvl methylene, d iphenvl silicon, fluorenvl or a bond directly to the next 
aromatic ring n 

the end groups G represent a halogen (R CI. Br. IY -NO, or - OH. 

with the number of repeating units n of an aromatic ring constituting a second 

segment forming a hydrophobic block preferably lying in the range from 5 to 200. 



with the brid ges X between sequential aromatic rings being the same or different 
and being selected from any of the above atoms or groups listed for X . 

16 (Currently amended). A - m e thod in accordance with claim 15, wherein acid group s 
present in th e block copolymer are in the form of a aa l t 

A product as set forth in claim 13, wherein said first segments have the general 
formula 




in which; 



and 



PAGE 11/19 * RCVD AT 2/14/2007 3:21:02 PM [Eastern Standard Time] * SVR:USPTO^FXRF-5/4 * DNIS:2738300 * CSID:248 689 4071 * DURATION (mm-ss):03-02 



REISING .ETHINGTON 



Fax:248-689-4071 



Feb 14 200? 15:15 



P. 12 



U.S. Appln. No. 10/768,507 
Page 1 1 



2 




Q 



z 



Q 



in which: 



Y represents - O - S - CO - SO, - evrH ^ - or , crCF^ „ - Hip Wyl 

methylene, diphenyl silicon, fluorenvl or a bon d directly to the next aromatic rinp . 

end groups Z represent a halogen (F, CI. Br. IV -NCh or - OH, 

0 ^Presents SO^ _- SQ 3 'M + ^ COOH, .- CQQ~M* ^ POaik.- P0 3 H"M + ^or 

- PQ 3 3 " 2M* where M is a metal such as Na or K. 

with m bein g preferably between 5 and 2Q0. 

with the bridges Y between sequenti a l aromatic rings when m > 1 being the same or 

different and being selecte d from anv of the above atoms or groups listed for Y. and 
with Q not having to be present in ev ery aromatic rinp 

Claims 17-21. (Canceled). 

22 (Currently amended). A mnthnH in nfnnrd™™ "Mm 20, ivhoroin tho acid 
group n present in th e block copolymer are present in th e ir acid form 
A product as set forth in clai m 25. wherein said first segments have the general 
formula 




Z 



Q 



Q 



in which: 
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Y represents - Q - S - - CO - - SQ^ - t - C(CH 3 ) 2 or - CfCF jA^diphjmyl 

methylene, diphenvl silicon, fl uorenvl or a bond directly to the next aromatic ring. 

end groups Z represent a hal ogen fF. CI. Br, n. -NO, or - OH. 

° represents -SQal k- SCyM^^ QQH L- COCTM+^ POaH^- P0 3 fTM + ,ot 

- PQ 3 a " 2M* where M is a metal such as NaorK 1 

with m being pre ferably between 5 and 200. 
with the bridges Y between sequenti a l aromatic rings when m > 1 being the same or 

different and being selecte d from anv of the above atoms or groups listed for Y. and 

with O no t having to be present in every aromatic ring . 

23 (Currently amended). A method in accordanc e with claim 20, whoroin the 

trangformation into th e aoid halide form io a transformation into an acid chloride 
form and ia eff e ct e d by the uoo of thionyl ohl o rido, phoophoryl chloride or oxalyl 
chlorid e 

A product as set forth in claim 27, wherein said first segments have the general 
formula 



Y represents - O -. - S - CO - - SfU -, - C jCH^ -. or - C(CF^ , -. dinheny l 
methylene, diphenvl s ilicon, fluorenvl or a bond directly to the ne^t aromatic ring. 
end groups Z represent a h alogen (F. Cl. Br. D. -NO, or - OH. 
.Q, represents -SQ,H,„ -SO,~IVr . -COOH. - COQ-M + 3 jjP03H2 i .~ PQ 3 H"M" ^or 




Q 



in which: 



- PQ, 2 ~2M* where M is a metal suc h as Na or K, 
with m being preferably between 5 and 200. 
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with the bridges Y between sequen tial aromatic rings when m > 1 being the same or 

different and being selected from anv of the above atoms or groups listed for Y. and 
with O not having to be present in every aromatic ring . 

24 (Currently amended). A m e thod in accordance with claim 20, whoroin the 
t ransformation into the acid halido is a tranofoia a & t ion into an a o i d chloride form and a 
effected using thionyl chloride aa a oolvont 

A product as set forth in claim 26. wherein said second segments have the general 



X represents -Q-. - S - CO ~. - SO, -. -CfCHQi-, -CfCFVW-. 
diphenyl methylene, dinhenvl silicon, fluorenvl or a bond directly to the next 
aromatic ring, 

the end groups G represent a halogen (F. CL Br. P. -NO, or - OH. 

with the number of repeating unit s n of an aromatic ring constituting a second 

segment forming a hydrophobic block preferably Iving in the range from 5 to 200. 



with the bridges X b etween sequential aromatic rings being the same or different 

and being selected from a ny of the above atoms or groups listed for X . 

25 (New). A product comprising: a block copolymer for use as a solid polymer 

electrolyte, said block copolymer having at least first and second segments, the first 
segments being provided with acidic substituents for proton transport and the 
second segments having substantially no acidic substituents and serving for the 



formula 




in which: 



and 
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mechanical integrity of the solid polymer electrolyte, and wherein said second 



in which: 

X represents - O - CO-, -S0 2 ~ -C(CF 3 ) 2 -, diphenyl silicon, or 

fluorenyl, 

the end groups G represent a halogen (F 5 CI, Br s I), -N0 2 or - QH 5 

with the number of repeating units n of an aromatic ring constituting a second 

segment forming a hydrophobic block preferably lying in the range from 5 to 200, 
and 

with the bridges X between sequential aromatic rings being the same or different 
and being selected from any of the above atoms or groups listed for X, 

26 (New). A product comprising: a block copolymer for use as a solid polymer 

electrolyte, said block copolymer having at least first and second segments, the first 
segments being provided with acidic substituents for proton transport and the 
second segments having substantially no acidic substituents and serving for the 
mechanical integrity of the solid polymer electrolyte, and wherein said first 
segments have the general formula 



segments have the general formula 
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z 



Q 




Z 



Q 



in which: 

Y represents - O - S - or - S0 2 

end groups Z represent a halogen (F, CI, Br, I), -NO2 or - OH, 

Q represents -S0 3 H, - S0 3 'M + } -COOH, - COCTM* , -POsHj. - P0 3 H'M* , or 

-P0 3 2 "2M + where M is a metal such as Na or K, 

with m being preferably between 5 and 200, 

with the bridges Y between sequential aromatic rings when m > 1 being the same or 
different and being selected from any of the above atoms or groups listed for Y, and 
with Q not having to be present in every aromatic ring. 

27 (New). A product comprising: a block copolymer for use as a solid polymer 

electrolyte, said block copolymer having at least first and second segments, the first 
segments being provided with acidic substituents for proton transport and the 
second segments having substantially no acidic substituents and serving for the 
mechanical integrity of the solid polymer electrolyte, and wherein said second 
segments have the general formula 




in which: 



Y represents - O - - S or - S0 2 - 

end groups Z represent a halogen (F, CI, Br, I), -N0 2 or - OH, 
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Q represents -S0 3 H, - S0 3 "M + , -COOH, - COO'M + , -P0 3 H 2 , - P0 3 H~M + , or 
- P0 3 2 " 2M + where M is a metal such as Na or K> 
with m being preferably between 5 and 200, 

with the bridges Y between sequential aromatic rings when m > l'being the same or 
different and being selected from any of the above atoms or groups listed for Y, and 
with Q not having to be present in every aromatic ring. 
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